Panjab University Indological Series-^- No. 3 



SPHUTANIRNAYA-TANTRA 

OF ACYUTA 



Critically edited with Introduction 

4 

and Appendices 
By 

K. V. SARMA 




VISHVESHVARANAND VISHVA RANDHU INSTITUTE 
OF SANSKRIT AND INDOLOGICAL STUDIES 
Panjab University 
HOSH'IARPUR ' 

197 4 



Panjab University Indological Series— No. 3 



SPHUTANIRNAYA-TANTRA 



OF 

ACYUTA 

WITH AUTO-COMMENTARY 



Critically edited with Introduction 
and Appendices 

By 

K. V. SARMA 

M.A.,B.Sc, 
Reader in Sanskrit, 

V.V.B.I.S. & ].$., Panjab University, Hoshiarpur 



VISHVESHVARANAND VISHVA BANDHU INSTITUTE 
OF SANSKRIT AND INDOLOGICAL STUDIES 
Panjab University 

HOSHIARPUR 




197 4 



All Bights Reserved 



750 Copies 



First Edition, 1974 



Published by : 

Dr. B. R. Sharma, Director, Vishveshvaranand Vishva Bandhu 
Institute of Sanskrit and Indological Studies, Panjab University, 
Sadhu Ashram, Hoshiarpur - 146021, India 

Printed by Shri Deva Datta Shastri at the V. V. R. I. Press, 
Sadhu flshram, Hoshiarpur (Pb., India) 



CONTENTS 



INTRODUCTION Pages 

Introductory Sphutanirpaya—Acy utn, the author— Acyuta's 

works Acyuta's astronomical lineage — Acyuta's date — 

Manuscripts material— 1 Manuscripts of the Sphutanirnaya — 
Manuscripts of the commentary -Relationship of the manu- 
scripts—Appendices I-X— Acknowledgements ix-xxv 

SPHUTANIRNAYA-TANTRA WITH COMMENTARY 
SWftSGHra:— WroTfafeWHII (Astronomical constants) 

^HWCT (invocation) 1-2 

U^TSTT: (Revolutions of the planets) 3 

q-;^>5^^ipirr: (Revolutions of the higher apses) 4 

qTcPnrqr ^fefrrfa ^ (Rev. of the asc. nodes and Civil days) 4 

T^TfesrTWT (Measure of the aeons) 5 

f^rrfSpgrrfSr (Krta'aud other aeons) 6 

T^rftsnr: (Epicycles of the equation of the apses) 6 

sftsrq'fTq'ZT: (Epicycles of the equation of conjunctions) 6-7 

qTq^qr: (Maximum latitudes of the planets) 7 

faicraftqiTtfa (Diameters of the planetary orbs) 7-8 

fecfoftssirro: — H«zrarctRq (Computation of the Mean Positions) 

^STfcsre: (Zero positions at Kali) 9 

^mfam;: (Weekday at Kali) 10 

n^^Eis^: (Completed Kali years) 10 

sr«?rf?ST^: (Zero positions at the beg. of the current year) 1 1 

ars^Tfe^H: (Weekday at the beg. of the current year) 1 1 

STBffifeinf»T (Completed civil days) 11-12 

Tfipr«I*r^ (Mean Sun) 12 

^TT?cR*r^rc: (Correction for terrestrial longitude) 1 3 

TOTforwi*n[ (Mean Moon etc.) 13-1 4 



vi 



SPHUTANIRNAYA-T ANTRA 



Pages 

§cTmlSS5rT?7:--^TfT?Tfr?r (Computation of True Positions) 

sft^TfPTJTTfe (Computation of R sines etc.) 15 

% ? 2Tf^T?rr: (Definition of anomaly etc.) 1 g 

^T^fetftaHW'r (Derivation of R sines and R cosines) 16-17 
5ftereiwnfrc?r T^errw ^ (Derivation of the arc from 

the R sine and Equation of the apses) 17-18 

T?^£t^: (Eq. of the centre-corrected Mean planet) 19 

*T^$£*r%: (Eq. of the centre-corrected daily motion) 19 

.* (Eq. of the centre-corrected hypotenuse) 1 9 

raraK'J (Alt. view on Mandasphuta) 20 

TWat ^?5ffirRr: ( Alt view on Mandasphuta-gati) 21 

•^tW (Precession of the equinoxes) 21-22 

TfeTfespJr (Sun's R sin declination and R of the diurnal 

circle) 22 

OT^T^JT (Right-ascensional difference) 22 

8rem**s»T (R sine and R cos terrestrial latitude) 23 

^V. (Declinations 1 ascensional difference) 23 

W?cRTfoft?rrc. (Reduction to true sunrise etc.) 24 

^plssmit: - -^iftHfJpisriRlI (True Planet on the Celestial sphere) 

T^gspenifr: (Eq. of the centre-corrected celestial latitude) 25 

TOS^f?: (True Moon) 25 

$ srrftffftirr ( True Mars etc.) 26 

fSTi^f S$2fa#<r: (True latitude of Mars etc.) 27 

fST^TT sfhrufa (True daily motion of Mars etc.) 27 

1^^: (True Mercury and Venus) 27-28 

f^sWcr: (True motion of Mercury and Venus) 28 

?fjf^7; (True latitude of Mercury and Venus) 29 

%^STf r?<HJT (True distance of planet) 29 

^Ercgfc nm^W K Ak. view on application of Eq. of con- 
juction) , ft 



CONTENTS vii 

Pages 

■W*ts*ma:-S«ft*l*SSr!fimiT (True Planet re. Earth's centre) 
^PTt ^iftaffWRiT (True planets re. earth's sphere) 31-32 
fa£q?ir ^qtsref^rc: (Correction for celestial latitudo 

re. earth's sphere) 32 
*rn>TJTfa: (Motion of planet re. earth's sphere; 3 3 

TOtswn*:-^w?5SPraw ( True plaoet re * Earth ' s surface ) 

^71^^^ (Siderial time plus 90°) 34 

S*W<;: (Zenith distance of the nonagesimal) 34 

g^ir^T^ir (Orient ecliptic point ) 3 5 

^TiFfcn Vv'R" cos ' Z8aita distatlC3 of tne nonagesiuaal— R a 

cos a zenith distance of the planet) 35-36 

5!5f- (R cos zenith distance of the planet, i.e., R Sin 

altitude of the planet) 35-36 

5«ffr«wf: (Hypotenuse on the zenith-planet circle, i t e t , vertical 

circle) 36-37 

tffsrSRTrccr: (Conclusion) 3 7- J 8 

APPENDICES 

I. f^faafaatTf?. (Resume of Sphutanirnaya) 39-49 

(Planetary revolutions acc. to Sphutanirnaya) 50-53 

III. c^SfH^qiro: TSSftvTJftTB ^rn«TT?TWT 

(Derivation of Sphutanirnaya - revolutions 

from Tantrasangraha-revolutions) 54 

IV. TCfgcTTc! sf?TqH3?o;-*TSir«tHlRT*I ^TVR^TTUl: 

(Multipliers and divisors for Sphutanirnaya- 

Mean planets from Parahita constants) 55-56 

(Computation of Mean planets equal to 

those of Sphutanirnaya) 57-61 

VI. ?$sfaoTITT€ITfTcn: ST»3ST*T: 

(Lump days and Zero positions based on 
Sphutanirnaya) 62-63 



vUi SFHUTAMlRtfAYA-TANTRA 

APPENDICES (contd.) Pages 

VI. *fSfa<fatftm: SHSIiJ*!: 

(Lump days and Zero positions determined 

on the basis of Spnotanirnaya) 64 

VII. **«TfaOT\ 

(Two positions at Kali according to 
Sphutanirnjrya) 65 

IX. g^JSqf^^: 

(Diagram for True positions of planets) 66-68 

(Octad on the Shadow) 69-7 1 

INDEX OF VERSES 7^-76 



INTRODUCTION 

Introductory 

The Sphutanirnaya-Tantra, critically edited here with auto- 
commentary, is a comprehensive work on an important aspect of Hindu 
astronomical computation, to wit, the accurate determination 
(nirnaya) of the True Positions (sphuta) of the planets. The author, 
Acyuta (A. D. 1550- 1620) was an astute astronomer hailing from 
Kerala in South India. He was a versatile scholar and original 
thinker on astronomy who enunciated, for the first time in Indian 
astronomy, the correction called 'Reduction to the ecliptic', in the work 
edited here, composed before 1593, and later explained its rationale 
in another work RasigolasphuWniti, composed specially for that 
purpose. 1 The Sphutanirnaya belongs to that class of astronomical 
texts called Tantra, which are characterised by the enunciation of the 
planetary revolutions etc. in terms of the aeon (yuga) and the 
commencement of the calculations from the beginning of the current 
Kali-yuga. 2 



Sphutanirnaya 

This is a compact work in ninety verses, divided into five chapters 
devoted, respectively, to : (1) the enunciation of the astronomical 
constants as fixed by the author ; (2) the computation of the Mean 
Positions of the planets in their respective orbital circles • (3) the 
reduction of the said Mean Positions to the Manda-epicycles \ (4) the 
further reduction of the corrected Mean Positions to the celestial 
sphere (bhagola) ; (5) the reduction even of these to the centre of 
the earth (bhugola) ; and (6) the still further reduction thereof to 



durJ : be ° f interCSt t0 n ° te here that this correction was first intro- 

?546!l60 n i) m aStr ° n0my by the Danish astronomer Tycho Brahe (A.D- 

tW ^ ^ Cther tW ° ^ of astronomical texta. the Siddhanta-s commence 
catur !l? n r\ the bCginning ° f ^ Kaha twhkh is equal to a *ou..nd 

cu r ;ff; r I 6 tCXtS tak£ 35 Starting POint convenient 

cmrent dat e5 for whxch the True Positions of the planets have been accurately 
calculated for use as zero positions. 

Sphufra. 2 ix 
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the earth's surface (bhngola-pr?tha). The last will give the True 
Position (sphuta) of the planets as seen by an observer stationed on 
the surface of the earth. 

Born into the live astronomical tradition of the land 1 and being, 
in himself an investigator, Acyuta has been responsible for initiating 
fresh lines of thought and introducing new calculations intended for 
better results, including the formula for the 'Reduction to the ecliptic,* 
mentioned earlier. He noticed the fallacy, in the then current 
astronomical practice, of measuring the positions of all the planets 
as if they moved along the ecliptic (the Sun's path), while, in fact, 
they moved along their own different orbits {ksepa-vrtta-s), each 
of which deviated slightly from the ecliptic. He argued that if the 
computed positions of the planets were to be accurate, the said 
deviation of their orbits should also be taken into consideration and 
adequate correction applied to their measurements on the ecliptic. 
Thus, he says in his Rasigolasphutanitf, verses 44 ff. : 

c 

On the basis of appropriate calculations in this regard, he 
enunciated in Sphutanirnaya 4.2, a detailed formula for the reduction 
of the Mean Moon to the ecliptic, a formula which could be extended 
to the other planets as welt. It deserves to be noted that this formula 
agrees remarkably well with that enunciated in the West by Tycho 
Brahe and used in later computations. 2 While the present 
publication is restricted to a critical edition of the Sphutanirnaya 
and its commentary, a translation of the work with a detailed 
analysis of the rationale of the several formulae and computational 
procedures depicted therein is to follow, in due course. 



1. On this subject, see K.V. Sarma, A lustory of the Kerala school of Hindu 
aAtronomj', Hoshiarpur, 1972, pp. 1-6. 

2. For an analysis of Acyuta's formula and its corre'ation with its modern 
counterpart, see K. V. Sarroa, Raligolasphufamti of Acyuta, ed. with tram., 
Adytr Library and Res. Centre, Adyar, Madras-^, Introduction, pp. 7-14. 
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Acyuta, the author 

Acyuta 1 is a prominent figure in the literary annals of Kerala 
where he is well known under his full name TrkkantiyOr Acyuta 
Pisarati. 'Tr-k-kanti-y-ur' (often Sanskritised into 'Sri-Kuijda-pura'), 
situated near Tirur'in South Malabar, was his home-town, and 'Pisfirati' 
was his surname indicating his caste, being one of the external 
functionaries of the Kerala temple. He was a profound scholar, 
especially in astronomy and grammar. He wielded a facile pen and 
some of his verses, particularly the illustrative verses added to his 
work Pravesaka, form exquisite pieces of poetry. Besides, he was 
proficient also in Ayurveda, as known from a pointed reference thereto 

by his famous pupil, Melputtor Narayana Bhattatiri, in an obituary 

verse composed by him at the demise of Acyuta ; 

'faniWT WW*' wmwww^ ws^r. it 

Acyuta's Teacher and Patron 

Acyuta's teacher in astronomy was Jyesthadeva (A.D. 1500- 
1610), author of the well-known YuktibhUsa, an analytical work on 
mathematics and astronomy, and the astronomical manual Drkkarana. 1 
He is specifically mentioned by Acyuta towards the end of one of his 
works, the Uparaga-kriyakrama : 

'jjttfi: snmft wmm y vbs&Rw wgtf : i 

Acyuta was a protege of King Ravi Varma, a renowned patron 
of letters, who ruled over the principality of VeHattu-nScJu 
(Sanskritised into 'PrakSsa-visaya'). Acyuta refers to him, in double 



1. On Acyuta, see S. Venkitasubramonia Iyer, 'Acyuta PisRiati ; His date 
and works,' Journal of Oriental Research, 22 (1952-53) 40-46 ; Ulloor, Kerala 
Sahitya Charitram, Vol. II, (Trivandrum, 1954), pp. 319-26 ; Vatakkurnkur, 
Keraliya Samskrita Sahitya Charitram, Vol. 11 (Trichur, 1947), pp. 748-57. 

2. On Jyesthadeva, sec K.V. Sarroa, 'jyesthadeva and his identification as 
the author of Yuktibhfi^B,' Adyar library Bulletin, 22 (1958) 35-40 ; Hist, of 
Ktr. Astron., ibid., pp. 59-60, 



xii 
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entendre, in his Sphutanirnaya, 1.2 (see below, p. 2), and in the 
beginning of his grammatical work Pravesaka, in the verse : 

Acyuta's works 

All the known works of Acyuta are on Jyotisa, except one, 
viz., Praveiaka. This latter work, in about 600 verses, is a masterly 
presentation of the fundamentals of Sanskrit grammar, with the rules 
clearly explained and lucidly illustrated. 

Among his works on astronomy, the Sphutanirnaya, edited here 
with bis own commentary, is of prime importance. Manuscripts of 
the work do not mention the name of the author and this omission 
has induced some scholars to doubt the correctness of the ascription 
of the work to Acyuta. However, the direct statement in the Rasigola- 
sphuturiiti, Al : 

followed by the citation of verse 4'2 of our Sphutanirnaya, viz., 
patonasya vidhos tu etc., and the reference to the author's patron King 
Ravi Varma in Sphutanirnaya 1*2, leave no doubt about the correct- 
ness of the above ascription. 

Acyuta's Ra&igolasphutaniti, mentioned above, is a very inte- 
resting work which sets out, in 50 verses, the rationale of the 'Reduction 
to the ecliptic' in planetary computation. 1 Another important work 
of Acyuta is the Karanottama, 2 which, as he himself states in his own 
commentary to the work, had been composed with a view also to 
record the traditional astronomical methodologies and procedures, 
of course, as improved upon by him, lest they be lost to posterity ; cf. 

flwtT ?FcI *rra: l 3 The work comprises of 1 1 9 verses, distributed 
in five chapters, enitled, respectively, Madhyama, Sphuta, ChUyQ, 

1. Critically ed. with Trans, and Introduction, by K.V, Sarma, Adyar, 1955. 

2. Ed. with Acyuta's own commentary, by K. Raghavan Pillai, Trivandrum, 
1964 : Trivandrum Sbt. Series, No. 213. 

3. W*.P,2. 
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Grahana and Vyatipata. UparOgakriyUkrama^ in about 130 verses, is a 
fullfledged work by Acyuta on the computation of the lunar and solar 
eclipses and is divided into four chapters dealing with ParvSnta- 
sadhana, Somagrahana, Suryagrahana and ChDya. A shroter ' work 
in twenty verses, entitled Uparagavimsati, 2 bearing close relationship 
to the Uparagakriyakrama in the matter of methods and procedures 
and the numerical figures used, is likely to be another work of our 
author, though there is no specific ascription in the work to that effect. 
The Chaynstaka, in eight verses, is a short work giving the method 
for the accurate computation of the gnomon's shadow due to 
the Moon. 3 

Acyuta is the author, also, of two works on horoscopical astro- 
logy, viz,, Horasaroccaya* being a resume, in seven chapters, of the 
makapaddhati of Snpati, and an original work entitled Jataka- 
bharana, in eight chapters. 5 

On the expositional side, Acyuta has commented in Sanskrit 
on his own Sphutanirnaya and Karanottama, and in -Malayalam on 
the Venvaroha of Sahgamagrama Madhava 6 and the Saryasiddhanta. 1 

Acyuta's astronomical lineage 

A matter of importance equal to that of Acyuta's direct 
contributions is the trail lighted by him towards the continuance 
of astronomical studies in the land. Appendices I-IX added to the 



1. Mss.: Kerala Univ. Or. Res. Inst, and Mss. Library, Trivandrum, 
Nos. 4C4-A, 404-B, CM.- 173-G, CM. 531-A, B, CM. 628-B ; with K. V. Sarraa. 

2. Ed. with an early Malayalam commentary by Rama Varma Maru Tham- 
puran in the periodical Sri Ravi Varma Samskrita Gznthavali, 2 (1954) i-iii, pp. 16. 

3. Ed. below, as Appendix X. on the basis of its only known manuscript. 

4. Mss. : Kerala Univ. Or. Res. Inst, and Mss. Library, Nos. 8327-A, and 
8327- B, the latter with a Malayalam commentary, which is sometimes attributed 
to the author himself, but which does not seem to be so. 

5. Mss.: Kerala Un?v.Oi. Res. Inst, and Mss. Library. No. C. 2139-A. The 
authorship is suggested not on direct evidence but on the basis of the occurrence, 
at the beginning of the work, of a characteristic invocatory verse of Acyuta. 

6. Critically ed. with Intro, and exposition of rationale, by K. V. Sarma, 
Govt. Sanskrit College, Tripunithura, 1956. 

7. Mss. : Kerala Univ. Or. Res. Inst, and Mes- Library, Nos. 3636-C, 8358-A 
and T. 251. Here, too, the ascription of the work to Acyuta is based cm his 
characteristic invocatory verse. 
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present publication, being recasts and supplements by later astrono- 
mers to the SphufanirQaya— which is but one of the several works 
of Acyuta— would indicate the measure of the impact of his teachings 
on later astronomical thought and practices. Of the several lines of 
disciples that should have emanated from him, we have evidence, at 
least, of one extending over three centuries, through eight generations. 
Thus, an 18th-19th century astronomer-poet Krsnada'sa (Mai. Krsnan 
ASan), author of a Pancabodha, a Jatakapaddhati, a commentary on 
the Dasagitisutra section of the Aryabhatiya, etc., all in Malayalam, 
gives in his work Aranmulavilasam, in Malayalam verse, the 
genealogy of his teachers, right from Acyuta PisSrati, in the following 
Malayalam couplets i 1 

"\ * ■« ■* c 

wri* WTsnfam^^ tiftnftsu in it 

g^f fa?nfa£ ^»m^3f w^imi 
g*fiw gs 3trTBT^«tf?wtfH 

$3TCOT*«Hra <rf«KraTOrara i.v i 

tffaqfcr ^TfiTO 55*KS55tT 

m^rRnra^f g^% ?fff^% hiui 

q?g£ g^fa?^ pfa* gs^a* 
a?g£ g^if ?r?«R TOf3P%* |!<U 
<r>§9rfo5?£ g^ f<?«rrcfe- 



1- SeeK,SanVara Menon, Intro, to his edn. of Bha&.JutakaPaddhati of 
Krsnadftsa (Trivandrum. M.E- 1101) ; Uiloor, Kerala Sakitya Charitram, vol. II, 
(Tnvandiwra, 1954), pp. 321-22. 
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lift*! jw^l ' no|! 

Bereft of poetic grandeloquence, the above verses mean : (1-2) 
I bow at the feet of my renowned preceptor-father Rama (Raman 
Asan), teacher of several great astrologers. (3) I bow also to my 
teacher's teacher who belonged to the family of Vyaghra-mukha 
(Puli-mukhattu Potti). (4-5) Again, I bow to his teacher, the renowned 
astronomer Navayikkulattu Azhati. (6-8) Then again, I bow to his 
teacher Trppanikkara PotuvSl of Kolattunad, a veteran among 
contemporary astronomers. (9-11)1 also remember with reverence 
his teacher, the renowned and versatile Acyuta Pisarati, who was 
the teacher even of MelputtUr (Narayana) Bhattatiri. 

The above lineage, which extends to more than 250 years, may be 
represented as follows, with the addition of the dates of the respective 
astronomers as known from other sources : Acyuta Pisarati (1550- 
162l)-*pupil : Trppanikkara Potuval (16th cent.)^-pupil : Navayik- 
kulattu Azhati (1 7th cent.)->pupil : Pulimukhattu (Vyaghramukha) 
Potti (1686- 1758)->pupil : (Raman Asan) (18th cent.)->son-pupil : 
Krsnadasa (Krsnan A§an) (1756-1812). This line of astronomers 
continues as follows: Krsnadasa (1756-1 812)-^pupil : DaksinamHrti 
Mussatu of Mangalasseri in Aranmuja (18th- 19th cent.)->pupil : 
Balaraman Pilla of NalekaUil family of Mannar (19th cent.J-^pupil : 
Prince Rajaraja Varma (Vidvan Karindran Cerunni Koyittampuran 
of Kih'manur) (1812-46). 1 

On the above literary evidences and the background of indi- 
genous astronomical tradition, which was very much alive in those 
days, several such lines, short or long, of scholastic heredity, traceable 
to Acyuta might be supposed to have existed. 

Acyuta*s date 

The date of the demise of Acyuta is given by the chronogram 
vidyatma svarasarpat in katapayadi notation, corresponding to 
17,24,514, incorporated in the obituary verse, cited above (p. xi). 
composed on his death by his pupil MelputtTJr NarHyana Bhattatiri. 



1. Ulloor, ibid> 
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This chronogram works out to A.D. 1621. An idea of his date of birth 
is provided by the date of Narayana Bhattatiri (born A.D. 1560). 1 
Allowing a difference of at least ten years between the teacher and 
the pupil, Acyuta might be taken to have lived between A.D. 1550 
and 1621. 

Manuscripts material 

The present edition of Sphutanirnaya and its commentary is based 
on eight manuscripts of the text and six manuscripts of the com- 
mentary. All the manuscripts are in palmleaf and are inscribed in the 
Malayalam script prevalent in Kerala. In the case of two, viz., A 
and E, however, their modern transcripts were used for collation 
purposes. The Appendices are culled from matter found inscribed on 
the flyleaves, end folios and miscellaneous scraps, in certain astro- 
nomical codices. 

Manuscripts of the Text 

1. Ms. A : A manuscript in the collection of the late Shri 
M. S. Srinivasa Sastri, Palghat. This ms., which contains also the 
commentary, leaves out several of the verses. Except for some obvious 
scribal errors, the matter in the ms. is perfect. The codex contains, 
besides the Sphutanirnaya and its commentary, the Uparagakriyakrama 
of Acyuta with a Malayalam commentary. It also carries the following 
post-colophonic statement which gives the date of the completion of 
the ms. as Kollam era 1042 (A.D. 1867) : Sri-Suryadi-sarvagrahebhyo 
namah. Kollam 1042-amantu Makara-masam 18 Budhan-dzhcayum 
Anizhavum Dasamiyum kutiya divasam nannu muzhinnu ezhutiyatu. 
Grantham arkkum kotukkarutu. Sri-GanesUya namah. 

2. Ms. B : Ms. No. C. 809-C of the Kerala University Oriental 
Research Institute and Manuscripts Library, Trivandrum, described 
in the Des. Cata. of Skt. Mss. in the Curator's Office Library, vol. IV, 
pp. 1503-4 and copied in the Library's Transcript No. 584. The ms. 
was procured from Shri Krishna Variyar, Vatakke Teruvu, Thiru- 
varppu (South Kerala). It is legible and generally correct and has 
passed through the hands of a reviser. It is old and crumbling, and 
not dated. The codex contains the following works : A. Tantra- 
sahgraha of Nilakantha Somayaji with the commentary of Ankara ; 



1. S. Venkitasubramonia Iyer, Prakriyasarvasva of Narayaqabhatfa— 
A critical study, (Trivandcum, 1972), p. 20; 
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B. Karanottama of Acyuta with auto-commentary ; and C. Sphuta- 
nirnaya of Acyuta with auto-commentary, edited here. 

3. Ms. C : No C. 964-B of the above Library, described in the 
above-mentioDed Catalogue, vol. IV, pp. 1525-26. The ms. originally 
belonged to Shri Isanan Damodaran Bhattatiri, Ampalapuzha 
(Atleppey, South Kerala). It is well preserved and has few scribal 
errors. The codex contains the following works : A. Nyayaratna ; 
B. Sphutanirnaya with commentary, edited here ; C. Jatakadeia- 
marga of Putumana SomaySEji ; and D. Karanottama of Acyuta. 

4. Ms. D: No. C. 1945-B of the above Library, procured from 
Shri Jayantan Bhaskaran Mussatu, Vattappajli, Kumaranallur 
(Kerala) and described on pp. 1691-92 of vol. IV of the above- 
mentioned Catalogue. The ms. is legibly inscribed, is well preserved 
and has few scribal errors. The codex contains the following works : 
A. Lilavati of Bhaskara ; B. Sphutanirnaya with commentary edited 
here ; and C. Aryabhatiya (incomplete). 

5. Ms. E : No. R. 3799 (b) of the Government Oriental Mss. 
Library, Madras, a paper transcript in Grantha script, prepared in 
1921-22, from a palmleaf ms. in Malayalam script, preserved in the 
collection of Shri Ittiri Variyax of Karakkat{u Variyam, KavalappSra, 
Shoranur (North Kerala). The transcript is replete with errors, due, 
possibly, to the Grantha copyist not deciphering the original ms. pro- 
perly. At the close of the ms. is found the following post-colophonic 
statement, which, among other things, gives the name of the scribe 
as Rudra : 

ak$aram yat paribhratfam matrahlnam tu yad bhavet j 
k$antum arhanti vidvamsah kasya nasti vyatikramah j j 

Rudrena likhitam idam pustakam. Sri-gurave namah. Sri-Dak$ina- 
murtjye namah. Sri-Mahaganapataye namah, Srl-Sarasvatyai namah. 

6. F : A manuscript belonging to the Government Sanskrit 
College, Tripunithura (Central Kerala). The manuscript is well 
preserved and legible but the text contained is full of scribal errors. 
The collation sheets kindly supplied by the Principal of the College 
have been made use of in recording ihe variants from this manuscript. 

7. Ms. G : A ms. in the collection of the KanippayyOr Mana, 
Kunnamkulam (Central Kerala), loaned by Shri Subrahmanyan 
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Namputiri of the Mana, at the instance of his uncle Shri Kanippayyuf 
Sankaran Namputirippad. This is a well-preserved and apparently 
late ms. s legibly written, but with frequent scribal errors. The ms. is 
not dated. The works contained in the codex are : A. Graha~ 
pariksakrama-vyHkhya (in Malayalam) ; B. Sphutanirnaya, edited 
here ; C. Karanottama of Acyuta ; D, Manusyalayacandrika of 
Nilakanthan Mnssatu ; and E. Tantrasamuccaya-Silpakloknh with com- 
mentary in Malayalam. The undermentioned statement occurs at 
the end : "Sphutanirnayam samaptam. $ri-K(wah priyatU(m) 4 Srimad- 
AcyutQ (?)- Sripadareriubhyo namah &ri-Mvkam{b)ike iaranam, $ri- 
PHrvat\kanta{h) saranam. Namamim (?). 

8. Ms. H : A ms. which originally belonged to the Kntallnr 
Mana in Central Kerala and now preserved in the Eiamprakko$attu 
Mana, Eravoor, Tripunithura, lent by Shri Tuppan Namputirippad 
of the latter Mana. The left end of the ms. is uniformly rat-eaten, 
resulting in the loss of two or three letters in each line. Otherwise, 
the ms. appears old, and bears, on the flyleaf, in later writing, the 
Kali date : darabhe dhavatsaumyah kalih (17,49,428, A. D. 1689) and 
the name of the original owner of the codex : "Kutalluru Meletattu 
Pancabodhadi itu" 

Manuscripts of the Commentary 

1-6. Mss. A-F : The text manuscripts A-F, which contain both 
the textual verses and the commentary, have been utilised and are 
designated by the same symbols. 

Relationship of the manuscripts 

On the basis of the distinctive similarities and dissimilarities 
presented by the manuscripts, it is possible to suggest their probable 
pedigree. The two manuscripts G and H, which contain only the text, 
have close similarities in readings as distinct from the mss. with 
commentaries, (see footnotes under verses I. 12 ; 2. 2, 7 ; 3. 5 etc.), 
thereby indicating the existence of two versions of the text. Since the 
commentary is. by the author himself, it is possible that he made 
the emendations when he wrote the commentary. 

All the six manuscripts containing the commentary, viz., mss. 
A to F, present a common gap for the words suryas ca t (see the 
commentary on 1. 10), a common haplographical omission (see com. 
on 3. 5) and wrong readings (see 3. 12 and com. 1. 9, 16 ; 3. 18 
and 4. 10), pointing to their common descent from an original mi. 
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containing these defects. Among these, A presents a commentary 
different from B-F, for verse 4. 15. Again, while A presents intact the 
long quotation in the commentary -on 1. 11, all the other mss., 
B to F, exhibit minor gaps herein. This distinction between them 
is found elsewhere too. (See, for instance, footnotes under verses 
4. 1 ; 6. 7, 11 etc.). One can therefore postulate the existence of two 
main groups of commentary manuscripts, one represented by ms. A 
and the other by mss. B-F. Of the latter group, on the basis of 
individual peculiarities, B forms a group by itself while CDE form 
another (vide common omissions in the com. on 3. 11 and 6. 2-3), 
while F fallsoutside this group. Here, again, C. D form a separate 
group (vide peculiarities noticed under 3. 25, 28-2? ; 6. 4), while E 
presents some distinctive peculiarities. 

The pedigree of the mss., based on the above analysis, could be 
represented as follows : 



X 2 (Text with Com.) (Text alone) X 8 

I I 



Xi G H 



B X 5 
I 



I I 
D E 



Appendices 

Of the ten Appendices added towards the end of this publi- 
cation, the first nine are critical editions of nine independent 
tracts based on the Sphutanirnaya-tantra, all produced in Kerala, and, 
mostly, discovered and identified from among miscellaneous matter 
found interspersed with'or in the end leaves of astronomical codices. 
Besides being interesting in themselves, these tracts serve to underline 
the continuity of astronomical investigations in the land and the 
influence of Sphutanirnaya in that process. These tracts take the 
form of recasts, computed results, zero corrections, comparative 
calculations and directions for charting the True Positions of planets 
at any given moment. These tracts are all, apparently, anonymous, 
and most of them do not have any regular titles given to them by 
their authors. Appropriate titles, based on the topics treated, have, 
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therefore, been assigned to them wherever necessary. In their 
edition below, these tracts have been classified and arranged in such 
a manner as to give their presentation some sort of sequence. 
Thus, the recasts are placed first, and, then, in order, the tracts on 
the Revolutions, Mean Planets, Zero dates and corrections, and the 
Diagram of True Planets. 

The last Appendix, viz., the ChQya$takam of Acyuta, author 
of Sphutanirnaya, which gives directions for the computation of the 
gnomon's shadow due to the Moon, is again, the result of a dis- 
covery from among the miscellaneous matter in an astronomical 
codex. 

Appendix I. Sphutanirnaya-sahgraha is a recast of the Sphuta- 
nirqaya-tantra in simpler verses, the arrangement of the topics 
being sometimes different. The special characteristic of the Sahgraha 
is that the astronomical constants and other numerical figures 
given in the original in the bhuia-sahkhya notation have been depicted 
here in the more facile katapayddi notation. Besides this, the 
Sahgraha gives also the results of certain computations, of which 
only the working procedures have been indicated in the original. For 
instance, it gives the computed results of the zero-corrections of the 
planets correct to one-sixtieth of the second and of the apses and 
nodes correct to one-three hundred and sixtieth of the second, 
while, in the Sphutanirnaya, only the method for such computation 
has been indicated. Unfortunately, the only manuscript of the 
Sahgraha now available extends but through the first two chapters 
of, the original. 

The present edition of the Sahgraha is bjsed on Ms. Jy. 568 [P] 
of the Government Sanskrit College Library, Tripunithura (Cochin, 
Kerala). About fifty shorter works on jyotisa, hitherto unidentified 
and uncatalogued, are contained in this very readable plam-Ieaf 
codex in Malayalam script, numbered 568 and accessioned under the 
generalised title Ganitagrantha, The text of the Sahgraha preserved 
herein is fairly pure. The codex carries different dates at different 
places, to wit : Kol lam era 1000 (A.D. 1825) on fol.- 43b, 1013 (A.D. 
1838) on fol. 94 a, 1016 (A.D. 1841) on fol. 96 b, 1017 (AD. 1842) 
on fol. 94 b etc. The uniformity and continuous nature of the writing 
in the present codex rules out the possibility of these being the 
dates on which the different sections of th<? codex were written. On 
the other hand, these dates appear to have been carried over from 
an earlier codex from which the present codex has been copied. 
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Appendix II, entitled Sphutanirnaya-nirnita-paryayadayah, 
depicts, succinctly, in verse-form, the astronomical constants of the 
Sphutanirnaya converted to the kaiapayadi notation, besides setting 
out two methods for correcting the bhagana-s (aeonary revolutions) of 
the planets, their apses and nodes. 

The edition of the work is based on the two manuscripts 
noticed below : 

A. Madras Mai. D. 339 [H], being a paper transcript in 
Malayalam script prepared from a palmleaf manuscript in the same 
script. The codex contains about thirty works on astronomy, not 
hitherto correctly identified or catalogued. The transcript, which is 
accessioned under the general collective title Parahita-drksiddha- 
ganitam and described in the Catalogue of Malayalam Mss. of the 
Govt. Oriental Mss. Library, Madras, under No. 339, has, lately been 
transferred and preserved in the Kerala University Or. Res. Inst, and 
Mss. Library, Trivandrum. In the transcript, the present text occurs 
on pages 28 (line 15) to 30 (line 17). The text contained here is 
practically correct. 

B. No. 414-A [9] of the Kerala Univ. Res, Inst, and Mss. 
Library. The work, which had not been previjusly identified, occurs 
on folios 44 and 45 of this well-preserved palmleaf manuscript and 
has been catalogued in the Library, collectively with certain other 
works, under the title Pancabodha-ganitam. The text contained here is 
practically error-free. 

Appendix III. Tantrasangraha-paryayaih Sphutanirnayokta~ 
bhagananayanam. This tract explains how the bhagana-s (aeonary revo- 
lutions) of the planets as enunciated in the Sphutanirnaya could be 
derived from those enunciated in the Tantrasangraha 1 of Nilakantha 
Somayaji (A.D. 1443-i 545), a predecessor of Acyuta in the discipline 
of astronomy. Three manuscripts of this tract, as noticed below, 
have been identified and used for its edition : 

A. No. 414-A [10] of the Kerala Univ. Or. Res. Inst, and Mss. 
Library, a palmleaf manuscript in Malayalam script, described under 
Appendix II. 



1. Ed. with the commentary of 6ankara, Trivandrum Sanskrit Series, No. 
188, Trivandrum, I9rt, 
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B. No. C. 809-C [t] of the above Library, unidentified and 
uncatalogued, and written in continuation of the Sphutanirnaya 
with commentary (No. C. 809-C), described under Text Ms! B, 
above. 

C. No. Jy. 628 of the Govt. Sanskrit College Library, Tripuni- 
thura, being a palmieaf manuscript inscribed in Malayalam script. 
The present unidentified and uncatalogued work occurs on folio 
11a of the manuscript. The text preserved is generally correct. 

Appendix IV. Parahitat Sphutanirnaya-tulya-madhyam&nayanaya 
Gunakaraharakah. As the longish title given to the work on the 
basis of the subject would indicate, this tract enunciates the multi- 
pliers and divisors for the derivation, using the astronomical constants 
of the Parahita system of Kerala astronomy, 1 of the Mean Planets as 
accurate as those computed according to the Sphutanirnaya. 
Periodical corrections of the multipliers and divisors are also recom- 
mended once in 1000 days in order to maintain the accuracy of the 
computed results. While the work does not mention the name of its 
author, it is possible to suggest Puradahanapura-dvija (MaL Purayan- 
nOr Namputiri) of the 19th century A.D. as the author, on the basis 
of certain characteristics that exist between this work and certain 
other works of this author occurring in the same codex* 

The edition is based on Ms. Jy. 568 [Q] of the Govt. Sanskrit 
College Library, Tripunithura, described under Appendix I. This 
work which had not been identified there, occurs, on folios 33b (line 
3) to 34a (line 3). The text preserved is error-free. 

Appendix V. Sphutanirnayatulya-grahamadhyamanayanam t in ten 
verses, is a short tract on the computation of the Mean Planets. The 
numerical figures of the Sphutanirnaya have all been converted to 
the katapayadi notation. In addition to what is given in the 
Sphutanirnaya, the present work supplies the zero-positions of the 
planets at the advent of Kali and also mentions a contemporary date 
(khanda-dina) t with the zero-corrections (dhruva-s) therefor, in order 
to facilitate the computation of the Means. In a very interesting 



1. For these constants, sec the edition of the basic manual of the system, 
Grahacaranibaridhanam of Haridatta. ed, by K-V. Sarin*, K.S.R. Init., Madras-4 f 
1954. 
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concluding note, the author of the tract goes on to mention how the 
said khai}4a*dhruva-s had been derived and indicates their comparative 
accuracy. Possibly, the author of this tract, too, is the same 
Puradahanapura-dvija, author of Appendix IV. 

The edition is based on a single manuscript of the work, being 
No. Jy. 568 [O] of the Govt. Sanskrit College Library, Tripunithura, 
described under Appendix I. The present unidentified and uncata- 
logued work occurs on folios 26b-27a of the manuscript. The text 
as preserved herein is pure. 

Appendix VI, being Sphutanirnayadharitah Khantfadhruvah 
chooses Kali 17,97,000 as the zero date and gives computed results 
for the True Positions of the planets and the Moon's apsis and node, 
correct to the fifths (''''). No author is mentioned in the work 
but, possibly, it is the same as Puradahanapura-dvija mentioned 
under Appendix IV above. 

The edition is based on a single manuscript, No. Jy. 568 [Tj of 
the Govt. Sanskrit Library, Tripunithura, described under Appendix I. 
This hitherto unidentified piece occurs on folios 34b (line 7) to 35a 
(line 2) of the codex. The text preserved is accurate. 

Appendix VII. Sphutaniri}aynmtah Khandadhruvah. Here is 
another set of results for the True Positions of the planets etc. correct 
to the seconds for the zero date 17,97,000, the derivation of which 
deserves to be verified in view of the differences found herein from 
those in Appendix VI. 

The edition of this tract is bised on ms. No. Jy. 568 [WJ of the 
Govt. Sanskrit College Library, Tripunithura, mentioned under 
Appendix I above. The work occurs therein on folio 43b. The text 
preserved is pure. 

Appendix VIII. Sphutanirt}aya-siddhau Kalyadi-dhruvau. This 

is a minor tract giving the Sankranti-dhruva correct to the fourths, 

being 0Mo-34'-5r-57"'-36"", and the Bhaskara-dhruva, also correct to 

the fourths, being 0M)°-l'-7"-3'"-40"", at zero Kali. This tract is found 

inscribed in the first of the eight unnumbered and uncatalogued folios 

at the end of a plamleaf manuscript, in Malayalam script, being 

No 5867 of the Kerala Univ. Or, Res. Inst, and Mss. Library, Tri- 
vandrum. 
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Appendix IX. Grahasphuta-parilekhah. This is a very interesting 
work, couched in resonant sragdhara metre, perhaps complete in 
eight verses, but, of which its lone manuscript preserves only six. The 
author of this anonymous work observes, at the outset, that in com- 
puting the True Position of a planet as seen by an observer stationed 
on the surface af the earth, due cognisance has to be taken for his 
position being different from the centre of the celestial sphere as 
well as from the centre of the earth, and due corrections effected. 
Detailed directions are then given for constructing diagrams to chart 
the True Positions of the different planets at any moment. 

The work was discovered from among the uncatalogued and 
unidentified matter towards the end of Ms. No. C. 809-C of the Kerala 
Univ. Or. Res. Inst, and Mss. Library, in close continuation of the 
Sphutanirnaya with commentary, (No. C 809-C, being our Text 
Ms. C). The verses preserved are generally free from errors and 
the only regret is that the manuscript is slightly damaged and is 
incomplete. 

Appendix X. Chayaganitam of Acyuta. The work instructs in 
detail the computation of the gnomon's shadow due to the Moon. The 
Ms. was found interspersed with certain other astronomical tracts in 
Ms. No. 41 16 of the Maharaja's Palace Library, Trivandrum, This 
composite codex is catalogued under the general title Drgganitakramam 
in the Des. Cata. of the Mai . Mss. in H.H, The Maharaja's Palace 
Library, Trivandrum, vol. II, pp. 453-54 and as Jya-vaidhrta-fata- 
ganitam in the Revised Cata. of the Palace Granthappura, p. 205. It is a 
moderately old plamleaf manuscript, inscribed in readable Malayalam 
script. But the writing is far from perfect, there being scribal errors, 
omissions and repetitions. 
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ADDITIONS AND CORRECTIONS 
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Line 


For 
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g$T<nf efc. 


Delete the heading 


13 
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16 
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17 
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19 


1 




Add heading : 


21 
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OTTO TO 




22 


5 
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24 
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5n*tf>?TT?cTT- 
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25 
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27 
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Add before: f sfT^IT 


29 


1 




Add before : vwivnti 


34 


4 




Before this add heading : YTOV: 

c 




18 
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7 




Add : (? fsprta) 




8 




Add : (? f^) 




14 


*rft?CT 


Add : (? T.T$3t) 




17 






36 

J u 


2 




« (? 3) *raif«T 




7 


7906 


9706 


/( ft 
4U 


i 
i 


n*MH KIM 


Add * (? fPStfTOfinri 




1 




Add : (? ffcrotf) 


41 


42 


1000 


10,000 


54 


16 


uncata- 


uncatalogued 



( *P^fWR ) 

Ufa* wjwi g** 1 



W - i. b. p 

«nwr: — 1. E. Om. stfffir 

2. E. Hapl. om. after this upto fforer following. 

3. A. ^Nroffoaf 



HWlf IfTOW ^tf ^ ^ I 

W ^j^ffrw^r w: w^t^tS^^tt ll 3 |l 

^qffer|I«lt ^Z: i <RT ^'JTlf^^Tf? II $ II 

Xfe: epf^T: ^T 2 ftm?^: ^ ? 5^: f&fa^TO *F*T %3> 
*TT?t cT«TT W cWScSfa ?Rl%5ftsfa, TOfc*^, 3«TT 

%fa I 

\. 3- ^ ) II ^ II 

c c 

: — 1. E. Om. krctt 
2. B. F. <r?q*$£ 

WTTOU : — 1. A. %<KCP£t$JTf?taf 
2. G. Om. W 



^T^^Ti^r^^d^m^T^TWpRi^T gft: II $ H 
^rh^TW^n^^HTi^^T ffewft: II ^> II 



st«r *rfro srfcrqTsro i ijssmmia: ^^fhe^#: qsr^pyrfsicr 
s^jffrRrr: ^twwt:, n^r: ^ ^ ^mg^fapm: i 



: — 1. A. f| for 5 



'fas^r' ( ) sfer ^•Jret^rer, 'sm^r' ( ^% ) sfa 

^rfw^^q- iriT^T: II s II 

fTW TT^T^T? f?ST^T TT^WT ^fe^nfa 1 ^Tf- 

^T^?T, ^T^T:' (^V) ^fa^W^T, 'T^sft:' ( W) 

foftaf: II % II 



2. A. *mra> jr:, ; B.C. m^-gap. 



^rofti?pwT: t qi^wsjfon I 




'ig&r *§*Rft fr^ft% smft 3tf K^^rfei I 

qg^fefT: ^TiI^T^OT *TC>: SIT g***' 1RR I H^t 

fef, S^RRr <R cr^TOSft TTfW: I STOTT^rcV ^ 

o 

^effort ^jfortaftrrofq' sfafaqtfr 1 

si 

q^Rreft swifter er^r ^fa ^ ^er»r n 

( vni^TTor ^. ^v) ii 9 o i 

:— 1. E. 3prfa^ 

wnwr 1. A. ^^ss^aT ?. A. totctct T?ft: : C. *r?rt: 

3-9. B.C D.E.F. Gap for a few letters, but not uniformly, 
in all the five mss. In B, the reviser has filled these 
gaps. 

}0. A.B. w, 11. Gap in all mss. for snfesr I 



( ffmfagmfa ) 

( *t[T»qf sftsrqftsm: ) 
Wlf, OTR^, ^rRw, ^Wst: sf^ll^ll 



m ^q-fstat m?5qft#n^-s*?3>nfafa i tfjfer srsrfferqrr- 
sisfasr ( ?U ) i ^?5?it aTsrffsnFr iT^f^^r^; {3^)1 sp^q- 
^fa^fa: ) i *rfe (^o ) i *Rt: qs^Prerg; (^) i 
^3**.^ita$r (^) i ^wifcsiq; (vv) sfa u H n 

qj^q faq^rsrg; (x^) i ^rofafasig; i (^) I 



*f?m 1,2. B.C D.E.F. A few letters left out, but gap. indicated. 

3. G.H. 



#<m ^i^TfT^ tot: *pfor m*nit^rT:, ^rw^ I 

^TWfT:, ^f^T=^R% TOTfc^T:, ^ot^*r^ II? vll 

<*w, I 

^H^5rm^T,^rg^^?i 11 ^ 11 



itfqiita>^qfttft^— g??qf §;?vht ss^* ^taifafcr i ^ 

^Tfra^T: €5: 11 II 

m ^sister q^qHrs— *n: swrfifefa 1 'i^s' 

(^) ffe '^:* (^) ?fcT ^FTI ^miT:' (^Vo) ^ft 

JOT! 'W:' (\9o) ^ *PC*: I '*TlfW:' (^) tffr I 
'*S* S ' (H^9) ffir 5* II 1*11 



1^;— 1. A. ^Tf^ 
2. A, *T«rq?*r; 



sTR^T, ^ST^V $KQV§, ^TT*R: ! 



2. All rass. read only 

3. C.F. fsreftsfr (wrong) 

4. The orbital diameters in yojanas given in this verse are : 

Sun, 4700 ; Moon, 336 ; Mercury, 270; Jupiter, 
5548; Venus, 454-, Saturn, 9800. It maybe noted 
that the diameter for Mars (532), given in the text, 
is omitted here. 



( ^mfesj*: ) 

rcr*i Rf^r *^pN ?m 

fl^TOH* ??5T^qf WHT5|- '^fa*!*:' (>>!^) f^^T fa|^T 

*g^T U , 000 ) fal^cT I TO**T*TT: *g: I ST^^Tf^ffT^H 

STg^TSTSSTT TT^I^r:, ftcff f^^TcTT STg^ 5T5srr ^nTT:, 

faf[c*I Wg^T. TOT:, f^S q^sn f?T^q- 

■ *PT*l$<Tqfa:— ^ q*TO3> TOP, ^qf spTTOT qiw^SRrfa- 

grow *Rfiri cr^nt v?wh srnr to g^m*, 

gTto 1 ^ fao^ , ^ '^rfarc' wra yrotTO: 

ffr^m *g: i sni irogfrr g^sM: **<wroT 

.TO: ^*T5ft TO^#a^T?i WTT <FPF£[^ ^fcT I *r?T 

srgs smurn i vsn^^i^f sit: (* *^)~ ^nrfe: i ??(nnnn: 
_ (gijggjr nfwrrTT^ ^) 

«IWaT :— 1. A.C.F. TcT^it^ 

2. B.C.E. Om. giro 

3. A, fan^JT 



( vmflnR: ) 
$^T5t qtf* firlisPTOg; g tot: *$st: 

TO: ^ffowfan if: 2 ^T%RTi II R II 

( *!cT^5?: ) 

ffT^I^q": SJ:, ^T^T ^^?T f3?T^?r foJTfcft ^ftfcf 1 q# 

f 5HT5> H^i: q: I 5WT H^^TTfTT TORI ^ I qTcm§ ipiSTSnff- 
fwz «S^5f f^^rr 5I5^T: 39ffa?ft TaWRT: I fticj qgsn 
ffcf *rarfif*TOfPTTWT f^V% II ^ U 

fl<^% tfvP^qf ^T^TT ^^4: I mm SWTSST? '«T*fan%'iT 

(3^<0 gfcTI^ cfSS ^vff^T: FJ: II 3 II 

«T?ni :— 1. G.H. qiftift (wr.) 
2. A. 2^: for 55: 

2. E. Longunindicated gap from to iRnfrr in the com, of 
the next verse. 



( wssrfew ) 

^Tf^Rh% st: wmrfMfc wS^jt m$\m\ 

( wsf \Tmx: ) 

srrcprcs ^nsiWir ^r: it v II 

^Tfar^TT ^^nnfiTf^ shift ^qmnfrfsn^i spsstt: ^ft ^raT 
*nrm: i ftrsj aro^f ^^f^^. ( ^ T , ^ 

Wt:i^ fw^r qfe«n^ &*n<m 'fiwmw i 3* 

**mft*: spWtwi^T srtfinsRracTOil qarr iraf% iuh 

■i*»tpto*» mmaNraft mm:, ?Fm*5finrifr sfa £*t: 

mw 1, D.G.H. sj^T 

«n«m :— l. d.e.f. fro* omitted. 

2. D. ^cfrn^ 



$*%rf %*qfcn: w'lrawfira^ II ^ II 



jsr^rnr fasrcn fc?^ <TcT: fff^f^ffarst fasten: 1 

SJS^fe^cf cTfft ?T?5Tf^T5^^Ta #m*^%fafWRm^ 

*rafa«nr: 1 or ywr fafsrcar ^ew^t fa*rs*r sr^/frr^ hwt- 
tfTsprferm: WHt-- ^rwi«rfa??JT STSSTTfefa^ 4 fat^ wftw- 



mm : — 1. G.H. *FFTt?fi- for *>5#ft: 

2. G.H. IT* for STO 

3. C.D.E. fffftBTIcT 

«nwi :— 1. CD F. 5iw ; E. m ^ 

2. E.F. 5?ut for 3J?rr 

3. B.C.D.E. qfoffih, i.e., «T left out. 

4. e. ircsrtfirer 



( tflmraffVK: ) 

( mnfiraani't ) 

^ftfsrzftsRfinT^ i srssf fating- ?r$*TsiTSr s^ren i *^sr- 



www: — 1. E. S^rsrsffiT 
2. A. apftaroigf 



IV 



Fl^cTT fa^l ^TTT^I ^fzftvrZT *T«ST. S KTTTT: I mifif CfGE^TT 

9*rRsr ^TOfTOttfwrccr ^rataf sr^a nun 



*nwr :— 1. D. Hapl. om. from fr to ^tft below. 

2. E. fasren^fa: (wr.) 

3. A. &i cr?ft 5»5«tt: ; c.E. ?rcft *r«rr; 



( sfan^lfo ) 

ft^q gwr: 1 qfw s^ott ^wwt g^s^FsfcrTll ? II 

^ ^ ^r*r^ 1 
tftikfam vmv 11 3 11 

vfti 'wm stf srmT' 2 Uvn*) ot*t fa^'^srt fata' 
taftar sfa 1 '^f srmr pft' ( ^ ) swrit 

§faT SJmn^TT SRqvHTT ^qTffm ^"tfasft H^RT II ^ II 

^1 : — E « Scribal om. after ^; to *T«rr in com. 
of verse 2 below. 2. G. mv£ 

imm i— l. a. orasfypf 

2. A B.C.D, 9Tfwr (wrong) 

3. C.D.F. er for to 



3^ ^ fts^ II » II 

^ ^ FTT^ II v ll 



^HlspT WW H $ H 

t^r ^tensRsp^r %?STft#^rm|— *^^¥srafafa i w^Eto 
faem qsisnta^fo i «\*r a«r% 3^ ^ lawk 

faciei II v n 

fsreftf^ sTft^r (wv *t5«rwt^*tt vfisz&n 

:— l. G.H. *rrcffa^ 

WHWT : — 1. B.D.E. om. fasn^ 

2. Hapl, om. to all m». 



^RrrT^ #ftpFT? f^ft^T- 
^ ^^ff lie II 



II II 

ire *^iwmwqf«nf — wn^iihqf 5% i wr^i ^farm: 

1. A.C.D.F. craftfttf (wr.) 

2, B.G.H. ^TT 3ift<Kl^%sfriRft **T 



$t ^$tfal^ w II ? H 
***r*nft* jftri^ralr ^^trs^g^s^^rg: nun 

swrfoitaff: 1 ^Trffftsnf 6*rmm*rfc faster fwzw 
f%fc^*f ^^iff^^feznrrqTm^i^ ^it: i %v$n 5 *ns I* 5 " ^ 

ST«T sqT^Tqffi^ fatmT|[- WWtftfa I ^f^T 

<re*r <**staT? 3TOi«r^r a n c 5f s^q^rqre fajitei 1 f$i*ST 
?refa 1 3«rr ^eq^resreqstaT^ fa*cmt|$fct*wasrf|aT reeq^T 

mqvur syhatfa 2 nun 



: — 1. All the mss. om. 5>. It is supplied on the evidence of the 
extraction of this verse in other works like Putumana 
Somayaji's Karanapaddhati, 6. 19. 2. A. qfTISq* 

BflrtwT :— i. A. firefr«r^ 

2. C.D.E. *3-gap-*rearf?r 

3. D. om. tffe 



( *T?WT: ) 



^*?ffe% qfapT, *f*TTfe% sftsipT I qr^r ^tf^Rf?f?PTT ?>:^^*t^TT 



: — 1 . A. ^FTrfq- 
«m^7T : — 1. E. om. from spT*f to sff%»T»rrfe%*ir (com. on verse 
15, below). 

2. A.E. ^p?$rfk*t 

3, A c, 



( «wn5?TC*! ) 

s^far ^ ipiwdzi^ £idK*i ^tth^^ i 

^TO^r smfeffiF? dwiWM ^htt^^;^:* l 
fi^wwTiwl ffiwta s^fTsf^f qrf^^r *$£^[ 4 ll? c ll 

fefararaf vpirft i ^"^rt «rc fo*iT^*r 33cr: i w?^ 5 
^rt mm fiwrowfiw 1 sifinwuro: \\ \%w 

i|?ro : — 1. A.C.D.E. 



2. A. *T??W: 

3. A.B.C.D. gsRftfacT 

4. A. sT§*j«r: sra: **tt5T 

wifSHT : — 1. A.C.D.F. bpfctc for era 

2. E. om. ttJ 

3, The mis. read only ifa*! 



1 



( na?*$STfa: ) 

qirogCTrR^ s ff ff psft wtfewi II H ii 
■wsfaS^ft ^ few** ii ^° H 



^r«r tt^tt^ fatiws— ^r*>fe^5f fasfcftfa snstf 
95r>FT?Erm i %nr ^t^ei^ ^tfk^B^f ferret sra^uf ^ ^c^t 

*fcl?cmT fr^m fawsq" s^r*?* 8 ^rftiR '^feTOT^r%5ro^s' 
spt^stc** ^cthtott: srcree^facrT: t ssu arataaraH2fr 1 

'SR?^! 6 (^oo) ?TT c cfT TT^T2T: I f^T f ??T#' (^o *RT: I fw 



i&m : — 1. CD. om. w 

wirerr : — 1. A. wcrfi& 

3. B.D. om. ?m in T^f«^f 

5, A. wnfsft 



2. CD. indicate an extra gap. 

2. A. «ranffe% 

4. A. ^STfcSt 

6. B.C. 3p%;r (wr.) 



ft -a » . » _ 

W^T^ ^^Tf^T: l| ^ II 

( ^ifccra^n ) » 



jft^r^r i spar* ttt*th fafatronr ^i«rr ^tttt^ 

TFT II II 

: — 1. C.D. vnft*TTCW (wr.) 

2. A.C.D. ^rr^fcq - (wr.) 

3. C. xtmiz (wr.) 

4. C.D. fahfam 

siii^t E. ftpTis for fif^l (wr.) 

2. E. ^r: (wr.) 

3. E. i$tTz&tf Hm (wr.) 

4. A, 3T|<B*n^ 



( ) 

(«••) 

JT^rrK^ssram 1 ST^Rt *^%' tf^q ^srrgrqfq; i 

Sfssf 'g^ST'^ ( fwtsq" fw*T SRTOTff 

srssf <E*nr srsF?*TrqT qt^cr i *rrs$r^r srefa i a*qn 

srersqqr fa|<q ^cr%<T fprrssctf fa*™ fa^r spum f^^q- 

*rrT|T^PJf i g^r ^ *nw*"i- 

vsftemi sqst <rte% |*r^ i 

(*ft<?FPKrt, ?T«f»T^^:, t^r^ftfe 3 ) 

«IIWT :— 1. C.D. common om. of the following bracketted portion : 
fiwroltfa:, in text verse 25, to ^itppt in com.] sresr ; 
F. ^TiJWT 



3* *$5fa<4iI5Psl 



ifa i ^*n<r sreiwfr 5°^% S'spn ^sq* i <Rsrero— 

srssf %si5i^ifsRft«T fw prefer i qw^T^^riT i 

(^,^oo) m fac^ST q»^f ^f^T i 



wnwT : — 1, A.E. qs=^fa% 

2. A. 3$raTforcft 

3. A. ^anr 

4. C.D. om. v 



( f«t#f: ) 

( g?gr^s: ) 

intern frftea ^fe^qt^ 

f^TJWRd^ W^t ^% ^ II ^ II 

<f urfafa i s ^?5t *mt*r tq^fer i m $fer: " sitht^t?^- 

mm? :— 1. B.C t D. om.^T 2. B. om. JT^jRf 

3. E. <TTOfcsrq: 4. B. om. 

5. A. *n^f for fa£<r 6. B.C.D. om. ^ 

7. E. om. *m 

8. D. om. ^ff to S$et in the next line. 



kt^kt: fsn^wrt ^=^1 ftft^ I 

spinet W5j%* ^la; , %?s 3^ sr^nr , ^mfafa 1 & 

: _ i. F. 2, E. *t:?prfWft (wr.) 

«n*m : — 1. A. ^srT^rt 

2. D. Unindicated om. of sftfTsfart *$*Jt 

3. B.C.D. Hapl. om. after the word fa^t in the last 
line up to this fif|w. 



( fasNsgs: ) 

snd^ <f*r^ $^ff#^«r Tn%TOT^i 
^ft^d *nf <^*r m\ \m%$ H c U 

( i^tf: rjS: ) 



wrwm:— 1. A.B. «f#srV 

2, All rass. read only qF^Vt 



«nrprf * vufcl I TOif sfaifaf fiUMT *JJ?ft$5*t 5TSC«R«f: II U U 
?T5Sf *TqtacH ?W5S<§£ tfe^TOfa I gWTT*^ spf, ^ft'SPR^ 

^orfkfcf t ^wTftift ^Tfaq^p ^iftwijiT i ^ i^RftHta- 



q^q ; — J. A.B.C.E. w. 

2. A. *spT 

3. B.C.D.F. TOTtf 5[ 

wjfWT :— 1. C.D.F. srsnpfa 

2 f A. om. ff^TTt 



«OTCTT : — I. B. Hapl om. after ijjsf in the last line to this *j?nT I 

2. A. The rest of the com. of the verse differs : $|*>W fa^wr 



^TTTFgSTsf TTR^nffr JJ^Trffaf ^^^ 3 3*RT 4 fa32n*fr sf#5*HT I 

vs c 



miOT : — 1. B. om. sr*r to qTOg£T«f*T, two lines below. 

2. D. Hapl. om. from to 5rsr in the next line. 

3. D.E. m^tf 

4. D. om. ^fcT 



^Fl^R! *%|**?t foflt^ 5T^cf II R II 

*inW w mii 



^Tfe?^* fk^ft^q- fa*2*JT ^fesqt ^^qSEPTCHT fa^ 



: — 1, D.E. add here *r«T (wr.) 
•mwt : — 1. A. adds here m*t 



sta f^5%^s i 

W^fer^H^r: 2 ^ng; |l 5 |l 

3>:<T>*r f^JTTT fa^s ^qff fa?r^ srrtf ^T<ftf>?T ^?g-Tf?q|5 

I & ^T2TT-^"JT-^|?TtTTr?^ l T?ftm|f: II ^c-K H 
^1?^ fa^T fasTOT fa^q 1 tficfft qs*mfW<T: 2 I 

^rit^jf tf*r>*f # ^fa^T?cn?r i iisirofasTq 3 fasmrr 

HHiT :— 1. C.D.F. ^qm^T^'T (wr.) 

2. B. f^f*ftsq:f ffr^cT: 

mrem : — 1. A. *2PJif for ^tjf 

2. A. rafter. 

3. A. *«Tf#<T 



— 1. A. Marginal note in Malayalam in the Ms. reads : 
'wsmffnan af^rr' q^a^ta *w%vz I Meaning : 'There 
is some doubt in the portion jrutyarkagatya sahitah! 

mrem : — i, a. ^faj 



( *TSR«W ) 

* 

sfrTi FglfeffT: II II 

Tf^rn : — 1. E. om. verses 1 and 2. 

2. B.C.D.F. sw* (wr.) 

3, C.D.E. gap for m«TT ; G.H. «>m for *TT**T 

WTOf? : — 1. A. adds OTfc? 

2. B;C.F. ^f^rf?^ 

3. A» «pwW 

4. D. Hapl. om. from ftfqwff above upto this ff$TOT 



( ) 

3 *otft# TOWOTgSr ll v II 

( *W|fil: 513*5* ) 
«T^*2TT3TO*m^ %^5r%^t?JT5RTO I SFTSRiTOT festal cf 

WW II ^ II 

— 1. C.D. faHPrawf (wr.) ; F.H. fsnrrarwf (wr.>. 
^vmx : — 1. B.C.F. ifvmvi for ips^rq 

^ 2 - Some mss. defective : B.C. wsr-gap-c^ ; D.F. ^srRT-gap- 

^ ; E. ^tot^" 

3. B.D.E. ^sfq| 



( 5**ltasnif: ) 



(%\o) f^ft jqspR: I f^TT '^f^f^:' (\9%o^) ^q^^^r | 

^ srft: sr^wf, %m<n\ stoto^ ^re^r ii vs n 

fafeZ: II c; n 



mm: — 1. CD. Hapl. om. after in the first pnda to this 

2. H. ^rr, rev. to pe^T 

«mwt : — u B.C*E. iTsipprfa: 

2. A. Hapl. om. of bracketted portion i TJ?f (^^<TT^ 

3. D. Hapl. om. of bracketted portion : fSfnFFcra^ (in texf p 
verse 8, first pada t to ^T|T?fT^r) 

4. E # n^TRt 



( *?**TOTfa: ) 

TOTTfVlfsrarc: %3 5% II \o II 

ira* : — 1. G.H. cHrfaTOzpraii 

2. The mss. read only faofsur 

«nra? : — 1. A. sire^ for 5r?t 
2. B. ir?^ ^gf (wr.) 



mw»n : — 1. A. q^nfTCT 

2. Mss. read only 4 for zr? 

3. B.C.D.E. TTCFrT 

4. B.C.D.E.F, om. fa 

5. B.C.D.E. urirta (wr.) 

6. A. Post-colophonic statement : *5t:(?)*t£t<?fcr &mnftfz- 
^Ttf' (Sphuta. 3.15) ^fa^ ^Nt: I 
•^10^^^:^^' ( S^wf*. 3.18) ffa aifmW^OT: I 
*%?sir2Wtf fcsra^TW* *T 5 * I [This sentence in 
Malayalam means : bhakendra-khetantara is the same 
as kendra-grahnntara. ] 'awrtfofanf (Sfhufa* 
4.11) n^StSfi tfT*^ I 



( *«nw*: ) 

3W*J| sajsSTCWnr || I |1 
*5*R*t it 3*TTR *fof ^sfaraTH II * II 

^<wrat ^ sqmraT^ M g^Ri fori ii 3 U 
^ 1 ^35«iw «wf II » II 

* Ms. : Tripunithura Jy. 568 (P). 
1. On vv. 2-5, see Sphuta. 1. 10-11. 



sorter igqswfeii ^TRmfir s^ft^i 
$tfTT^ ^m^i *fawnSf ^*rw II ¥ II 

Sun 4,32,00,00,000 
Moon 57,75,33,21,009 
Mars 2,29,68,62,959 
Mer. 17,93,70,72,112 

< f5(wN?W^% 5 ^i , II $ II 

Jup. 36,41,72,296 
Ven. 7,02,22,70,775 
Sat. 14,66,26,695 
Apsis 48,81,23,229 

zfaufa* ii vs> H 

Node 23,22,97,832 

qjrti^Rt w\w ft ^ I 

1. On w* 6-8, vide Sphufa I. 4-7. 



Kalpa days 15,77,91,75,17,019 
401 189 334 

'T&'i t ^m t 

859 598 54 

JT^RTT ?^S#5^I^T^\ II || 
( ^qqrawTOT: ) 3 

223 477 214 

932 702 

ft mil ^ ^^t«tt: H ? \ ii 

( ^HlfeSTSlHirc* ) 4 

4569 

'TOT %^T? ?FIWJ^ il^TWi 



1000 




1. Cn v. 9, vide Sphuta. 1. 9 

2. On v. 10, vide S/j/wra. 1. 8 

3. On v. 11, vide Sphuta. 1. 9 

4. On vv. 12-13, vide Sphuta. 2. 1 



12 

'{5tot% mw* 11 ?r ii 

57,019 4569 
70,000 

10,000 

60 

^5=^: ^ 11 ?v 11 

( spiff *e*Tfe**!: ) 
Moon r -4°-21'-21"-36'" 

^Apsis 3 r -28«>-50'-9"-36" 



On vv. 14-15, vide Sphu^a. 2. 2 



Node 6 r -21M8'-43"-12'" 
Mars HM8°-9'-2l"-36'" 

Mer. ll r -20°-12'-28"-48" 

'sst^: w&nx itffi^ 

Jup. r -13M5'-55'-24" 

Venus l I -5^6 / -0 ff -C"' 

Sat. ll r -10°-22 , -48"-0"' 
^ fcft ^SR^T'SSftt II ?V3 || 

4 r -58 o -5l'-57"-36'"-0"" 

^ r^tw^^w^^^ H ?c ii 
( miftiFita^tt ) 

. Sun 2M8«-5'-6"-24'"-(r 

Mars 4 I -7*-28'-33*-36'"-<r 
*H STO^fc I 

Mer. 7 r -7°-39'-2r-36Mr" 

Jup. 5 I -21 o -45 , -21"-36"'-0'"' 



*5W \ 

Veil. 2 r .21'-23'.55"-12''-0""' 
Sat. 8 r -2°-8'-9"-36"-0"' 

^ *£fN$rc*3 3f : II *° II 

Mars 1 T -1 l -4'-4'-48"'-S** 
Mer. , -21°-7'-55 , '-12"'-0"" 
Jup. I -20°-25'-26"-24'"-0" 
Ven. 2 r -0°-54'-43"-12"'-0"" 
Sat. 3 r -2°-13'-55"-12""-0"' 



( *?cW*H5*: Y 

3926 

3179 

747 

( mfiG[2|«T: )■ 

12 

^r^r ^R^nrf^%^w: It r ii 

*Tp& fast W H II 

1. On v. 1, vide Sphuta. 2. 3 

2. On vv, 2-4b, vide Sphuta. 2. 4 



5,43,75,17,019 

60 

7 

*i ^ imi 
^srri^riw^^T^rg; i| $ li 

30 

WvH ^?5T | 

12 

Mter TT^r^ng; wtt: II \9 li 



On vv. 4c- 5, vide Sphuta 2. 5 
On vv. 6-9b ? vide Sphuta %. 6 



64 

7 

12 

2 139 
3520 



1. On vv, 9-1 lb, vide S/>A«fa. 2. 7-8 

2. Onvv. llc-12,vide 5/>A«f<7, 2, 9-1 Ob. 



60 ' 30 

^rre^ *mr: 3^ 11 11 

12 



1. On vv, 13-18, vide Sphuta 2. 10c- 11 

2. The sense is mtnnsi^ 



C?*t JiOTf ^rt II II 
at: flifoT ^rfq II ?vs || 



1. 



( JipfWT ) 

Sua 4,32,00,00,000 
Moon 57,75,33,21,009 
Mars 2,29,68,62,959 
Mer. 17,93,70,72,112 

Jup. 36,41,72,296 
Vcn. 7,02,22,70,775 
Sat. 14,66,26,695 

'UP ftH ^ ^ 

^^^T^W^ ^ II 3 H 

* Mss. : A. Madras M. 339, pp. 28-30. B. Ker. Univ. 414-A(9), 

fiF. 44a-45b. 
1. On w. 2-3, yldeSphuta. I. 4-7. 



( TO>e*nwiJn: ) l 

Sun 401 Moon 48,81,23,229 

Marsl89 Mer. 334 

srcW 'J^m* ^^TTR 1 I 

Jup. 859 Ven. 598 Sat. 50 

( qfcfWTT: )« 
23,22,97,832 

223 477 

214 932 

702 

27 63 148 120 
70 13 88 



1. On v. 4, vide SpAw/a. I. 8. 

2. On v. 5, vide Sphup. I. 9, 

3. On v. 6, vide S/>Ah?0, I. 12, 



( sftfWfoW : ) l 
106 62 32 118 

Wrt* 'sragj* 'aroiw' 

21 

4 

288 95 340 70 175 127 

^ «qf ^ 'Sfcflt' I 

4700 336 

532 270 
UTOT 'W^l I 
2548 

454 9800 

&m 'horn! ^Kfa' ^ng^ti >i a H 



On. v. 7, vide Sphufa. I. 13-14. 
On v. 8, vide Sphufa. I. 1 5. 
On v, 9. vide Sphuta. I. 16* 



15,77,91,75,17,019 

( WTCteVTC: ) 

900 

4800 
12483 

970 12488 
1000 

970 
127 

^#^f^*W I 
970 



l, On. v, 10, vide Sphiqa. I. 9. 



sjeft^toFftTO 1 w^rH^^ II i II 

9 10 

1891 

21,600 116 
1891 

1000 

'^TCT'*^ *TC# I 



* Mss. : A. Kor. Uni. 414-A [10] ; B. Ker. Uni. C. 809-C, fol. 
C. Trip. Jy. 628, uncatalougued fol. Ha. 

1. C. ^ for 

2. B.C.ut 

3. B.*fiRr«l * 



3,54,817 100 Sun 

2,37,17,43 5 J Moon 

1,36,31 34 Apsis 

^^m f ^i 'w'wR^pf^^T: ^3: rii 

1069 34 Mars 

8594 35 Mercury 

339 68 Jupiter 

5287 55 Venus 

1*1^ '^'^ <qfcr'*RT WtW fan *t ll»H 

301 150 
159 50 Node 



Ms. Trip. Jy. 568 (Q),ff. 33-34, 



2,46,66,13 52 Moon 

6487 34 Node 

w\m^ 'gsfrra'sn^ '$t*i 9 w* ^H%I^rbt wit: iivsii 

1,86,61 76 Mercury 

^TTR f^m?% *Rt SWT *W Wfii II 8. il 



12 

^ 

W$ wfc Mfar: 11 3 11 

*$£fa*i*Tfa#: 11 3 11 

• Ms. Trip. Jy. 568 (O), ff. 26b-27a. 
1. On w. 1-3, vide Sphuta* 2. 4. 



( ^^WRT: ) l 
Sun 4,32,00,00,000 

Moon 57,75,33,21,009 

Mars 2,29,68,62,959 

Mcr. 17,9^,70,72,1 12 

Jup. 36,41,72,296 
Ven. 7,02,22,70,775 

'tfgrf^rt waft wm f i 

Sat. 14,66,26,695 
Apsis 48,81,23,229 

Node 23,22,97,832 

twfRwrt *rw ft i 

f^ri^^ft^rarci; ii $ ii 



1. On w. 4-6, vide Spkufa. 1, 4-7. 



Kalpadays 15,77,91,73,17,019 

'SRTT g ST OTRfMatlwf 
g ^ SR^fcfTft I 

Sun t -0°-l , -7"-4'' f 

%g: *g ^ 

Moon O'-^-Se'-lS"-? 1 " 

Mars ll r -18°-9'-57"-15'" 
Mer. ll r -20'-17'-7"-14'" 
Jup. r -15°-15'-56"-3'" 

mftpF^^t g' ^fon 

Ven. l*-5°-7'-49"-l'" 

Sat. n r -I0°-22'-5C"-17'" 
Apsis 3 r -28 o -50'-l7"-li"' 

Node 6 I -24°-18'-39"-36'" 

ftJr fk ^qra^RT^n ii £ 11 



l f Qn v T 7a-fc, vige Sphuja. I. 9 f 



( TO-q^Tfl ) 
Kali 17,90,000 Sun 7 r -19°-7'-5* 

Moon 9 r -3°-28'-25* 

Apsis r -21°-42'-34» Node r -14°-2'-37" 

Mars 6 r -15°-41' Mer. 10 T -25°-58' 

Jup. l r -28°-16' 
Ven. 2 r -14°-16' Sat. 3 r -10°-43' 

7 khanda-dhruvahhal Sphutaninjayam kontu sukftnamayittu 
untakkiyatu. Drkkinulla khanda-dhruvahhal 1 khanfa-dhruvanHahtu 
okkattatu onnum suk$mahhalalla. 'Ahijnanaikasadhyah' {17,10,080) 
ennoru khandavum dhruvahholum Drkkinu Accuta-P§Sroti untakkt- 
ffK#K. Atinu Parahitadhrmattekkal adityante dhruvattinu rantlli 
erum. A khanda-dhruvahhal Kriyakramam kontu grahanam ganippan 
pratyekam untakki-yartkunnaiu. Atukontu U khancfadhruvahhalum 
atinotottukanunna khaniadhruvahhlum Kriyakramam kontu grahanam 
ganippane okku. $e?am ulla Drk-kriyakal okkeyum ippol ivife 
ezhutiya khanda-dhruvahha\um itinotokkunna khan^adhruvahhilum 
venam. Enne suksmam akayum uftu ennarika.* 

1. The above note in Malayalam might be rendered thus : 

"The above khancla and dhruvas have been derived by 
accurate computation according to the Sphutanirnaya. Khan4as 
and Dhruvas for the Drk (system of calculation), which do 



opt accord with these khatfa and dhruvas, are not accurate. 
Acyuta Pisaratf has computed for Drk still another 
kharfa 'ahijnanaikasadhya' and its dhruvas. Therein, the 
dhruva for the Sun will be 2 minutes greater than the 
(corresponding) Parahita-dhruva. That khaqda and its dhruvas 
have been computed according to (the author's Uparaga-) 
Kriyakrama specially for computing the eclipses. Therefore 
that khaQtja and dhruvas and other khaqias and dhruvas 
which accord with them can be used only for computing the 
eclipses according to Kriyakrama. For all other computations 
according to D\k % the khaiyla noted above or such kha^as 
and dhruvas which accord with them, are required. It may 
be noted that then alone will they be accurate;" 



q^fWfW-filftfam: (?) 

17,97,000 

Sun 7 r -l°-3l'-45''-58'''-26''' , -29''''' 

Moon l r -28 o -52'-43"-44"'-8""-20""' 

Apsis 3 r ~17M0'-6''-34'''-44' ,/ '- 18''''' 
'SCTTCT ^mftfT TOflrWft'^ 5 II ^ II 

Node 5 r -i2°-2'-59' / -7" / -22 //// -49 / "" 
Mars 4 r -l l -47'-17"-32'"-8""-15'"" 

^ wwl ^ H^prf f m ii 3 ii 

Mer. 4 r -l 5°-! 5'-40"-23'"~2""-43'"" 
Jup. l r -0 o -36'-28"-23'"-50""-58'"" 



». Trip. Jy. 568 (T), 



Ven. C'-3°-15'-40"-17'"-42""-19""' 
Sat. 'i r -24 -32'-4"-13'"-43""-26'"" 



Kali 17,97,000 Sun, 9*-18°-20'-17" 

Moon n r -i?°-55'-58" 

Apsis 2 r -21°-i3 -46" 
Node 3 r -3°-16' 

Mars 8 T -23°-52' Mcr. S r -2i°-14' 

Jup. 9 r -9°-42' 
Vcn. 4 r -9°-38' Sat U r -5°-54' 



* Mi. : Trip. Jy. 568 (W), verse 2. 

1 . This sentence in Malayalam means : "These are a Khan$a and 
its zero corrections computed using the Sphutantopw? 



0*-4 o -34'-5r'-57'"--36"" 

zfawsrosM spi?*TT^[ STOW li ? li 

0M>°-l'-7"-3'"-40"" 



a- 



* Ms. Ker. Univ. 5867, on the first of the eight unnumbered 
folios at the end. It begins with the salutation harih. 



w^rt ^ $T«ri ii * ii 



* Ms. Ker, Univ. C. 809-C, written in continuation of Sphuta- 
nirnaya (Text Ms. B) and Tantrasahgrahaparyayaih Sphutam'rnaya- 
samprokta-Bhagan&nayanam (App. HI, above). 



1. 



A little more than a third of the right end. of the folio has 
broken away. However, a transcript (No. T. 584) of this 
ms. prepared about fifty years ago, on M.E. 16JJ09S 
(A.D. 192 3), preserves the entire portion, except for a letter 
or two at the end of each line ; obviously, only a small bit 
of the ms. had broken away then. The lacunae in the m*. 
have been restored here from the said transcript. 



2 . Ms. broken ; gap tentatively filled, 



^[IllW^t 

------- ll $ II s 



1.2. Ms. broken. 

3. The ms. ends abruptly in the middle of a line with bhavati, 
indicating that its archetype, too, bad been defective. 
Possibly, the work is an octad (a$aka), as several such 
works are, in which cast, the further two verses are lost. 



^T^I^Tgf^ wfl^l 6 II II 

*w *Tforcrcrci% w%w^Rt T%%uf^- 

* Occurs in the middle of Ms. No. 4 11 6-A of H H. The 
Maharaja's Palace Library, Trivandrum, catalogued as Drg- 
ganitakramam. The ms. is far from perfect. In the edition here, 
the gaps have been indicated and emendations to corrupt 
readings have been suggested, wherever possible, 

1. Ms. reads S«rr, emended to ^T. 

2. Four lines from here and part of the fifth (i.e., 3^??>: to wtm 
%) are repeated by oversight after the words *t3ftWW T 
gon*<r in 3b ; after this the scribe again begins to write 3b 
afresh. 

3 . Ms. reads sfcta^r ; ^% in the repetition mentioned above. 

4. Rep. omits 5 5. Rep. reads m$ 
6. Ms. ; Rep. 7. Ms. om, * 

8, Ms. reads 



^^-^r-^:-^§-^5i-fw^r: (*)* 

3*tt% ^ $m^*r ii 3 ii 

^ - - - - - (?) ^f^rasri^r acn$3Kn l 

^ ^stasrotaT ^sft* ft— 4 11 ^ 11 



1. Ms. reads 5fo5 

2. Ms. corrupt. The kranti-jyas intended could be given by the 
expn. cmTq> StfWr ^U*: I 

3 Ms. reads <j*?m 

4. Large unindicated gap comprising of the rest of verse 5 and 
the whole of verse 6, 



[ ffa w«3^?f francs**? ]• 



1 . Ms. 3 for it, 

2. The ms. actually reads the colophon in Malayalam as : Acyuta 

Pi$firati unt&kkiya Ch&yastakam. It adds, again in 
Malayalam : itil natette slokam tatkftatle nhippan ('The 
first verse here is for the derivation of the (desired) current 
timV). 
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